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We propose and test the goal breakthrough model (GBM), which combines stage models of the creative process 
and of goal-functioning to explain where new ideas for action come from. The GBM posits that asking oneself 
questions (during a preparation phase) can prompt nonconscious thought (during an incubation phase), which 
can surface as new ideas for living (during an illumination or “aha” phase), which can lead to enhanced thriving 
in life (elaboration phase). In our first (retrospective) study, we find evidence supporting the three-step model 


and demonstrate links of the “aha” experience to felt self-integration, need-satisfaction, and well-being. In our 
second (prospective) study, we put participants through a breakthrough process, measuring their experiences at 
the beginning, middle, and end of that process. Similar patterns of effects emerged in both studies, providing 
preliminary support for the GBM. We discuss implications of the model. 


1. The Goal Breakthrough Model (GBM): Explicit questions drive 
implicit processes 


How do people identify new goals and life-directions to pursue? That 
is, where, and by what means, do they get the ideas they need, for 
deciding what to do next? And can they actively solicit such ideas, or 
must they simply wait, passively, for them to appear? We know rela- 
tively little about these questions because existing theories of goal- 
selection, and of self-prompted personality change more generally, 
have focused scant attention on the specific processes by which people 
call forth new alternatives to consider. These processes seem to require 
emotional, cognitive, volitional, and imaginal elements, as the person 
becomes dissatisfied with the status quo, begins to consciously grapple 
with a problem, then somehow uncovers or recognizes new possibilities, 
perhaps after drawing from their nonconscious minds. 

In this article we propose a novel conception of how the goal- 
selection process works, by combining stage models of both creative 


breakthroughs and goal pursuit. We then test the model within two 
studies, one retrospective and the other prospective. 

As an example of the kind of problem the model addresses, “Antony” 
plays basketball at a major North American university. He is one of the 
team’s best players and has aspired to play professionally. Recently, 
however, he’s been struggling; playing poorly in games, and missing 
practices. He cannot find the same energy as before. His best friend, 
Alan, thinks Antony is not talented enough for the NBA, and suspects 
Anthony should focus on music instead — he is a natural pianist and has a 
great singing voice. But Antony seems to believe that music will not get 
him the riches and fame he thinks he wants, and thus he ignores that side 
of himself. Meanwhile, Antony feels quite unhappy and stuck — he begins 
snapping at his teammates and is criticized by his coach. Maybe he 
should change what he is doing, but how? Part of Antony is uncom- 
fortable even thinking about this because he has been committed to 
basketball for years. That part of him wants to protect and preserve that 
earlier commitment, not overthrow it (Gollwitzer, 2012; Kuhl & 
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Beckmann, 2012). 
1.1. Relevant theoretical perspectives 


Control Theory. Carver and Scheiers’ control theory model (1981, 
1998) provided an early and influential perspective upon the organi- 
zation of behavior and personality. The model conceptualizes behavior 
as the output of a hierarchically organized structure of test-operate-test- 
exit (TOTE) functions, which try to approach (or maintain) reference 
values or standards. These functions repeatedly test (“has the discrep- 
ancy between the standard and the current situation been eliminated?”), 
operate (to reduce discrepancies between the standard and the current 
situation), and test again (“am I there yet?”), until they accomplish the 
goal. Afterwards, peoples’ minds return to a baseline condition, often 
called the default mode network (Andrews-Hanna, 2012). 

Control theory offers a powerful lens upon self-regulation but is 
relatively mute about how daily goals and standards are chosen or 
selected. Mainly, it says that they are specified by higher levels of con- 
trol in the action system, i.e., by our broadest goals, principles, or 
possible selves (Carver & Scheier, 1981). But what if a person’s lifegoals 
or possible selves are inappropriate, inaccurate, or in need of revision, as 
seems to be true in Antony’s case? Or, what if the person does not 
currently have high-level goals in a domain? More generally, how do 
people get from the end of one TOTE cycle to the beginning of the next — 
from inaction, back to action? It seems there is a missing process or meta- 
process by which the next behavioral standard or target is selected. The 
philosopher Christian List (2019) suggested that this meta-process might 
be the very essence of free will, which he defined as the capacity to call 
forth alternatives, to choose one of them, and to begin enacting it. In the 
current research, we were trying to address peoples’ capacity to call 
forth novel goal alternatives (Sheldon, 2022). 

The Rubicon Model. The Rubicon model of action phases (Heck- 
hausen & Gollwitzer, 1987; Gollwitzer, 2012) provides a very relevant 
sequential model of action, distinguishing between pre-decisional 
(deliberation), pre-actional (planning), actional (behavior), and post- 
actional (evaluation) phases. During the pre-decisional phase people 
consider various alternatives, before “crossing the Rubicon” by deciding 
to implement a chosen alternative; this institutes a very different mind- 
set within them. Gollwitzer (2012) stated that people deliberate by 
considering the feasibility and desirability of the alternatives that pre- 
sent themselves (an expectancy x value framework). He also stated that 
“people’s motives and needs produce more wishes and desires than can 
possibly be realized” (p. 527). That is, the main problem people face is in 
limiting or winnowing the alternatives that appear before them. However, 
the example of Antony illustrates a seemingly different problem: He’s 
stuck and doesn’t know what to do. He feels he has too few options, not 
too many. 

Goal Readjustment Theory. This theory (Brandstatter and Herr- 
mann, 2018; Wrosch, Scheier, Miller, Schulz, & Carver, 2003) addresses 
situations in which people are torn between continuing in an existing 
goal that is blocked, versus disengaging from that goal and reengaging 
with another goal (Mens et al., 2015). The associated feeling of “being in 
limbo” (Holding, Hope, Harvey, Marion Jetten, & Koestner, 2017) well- 
describes Antony’s condition, which is especially common in young 
adulthood (Brandstatter & Herrmann, 2016). Action crisis research 
(Brandstatter & Schuler, 2013) has addressed many adaptive ways by 
which people can disengage from an unsatisfying goal, retreating from 
the “implementation” side of the Rubicon, back to the’deliberation” 
side. Action crisis research has also scrutinized the personality charac- 
teristics that promote goal reengagement, such as trait mindfulness 
(Marion-Jetten, Taylor, & Schattke, 2022), trait goal reengagement ca- 
pacity (Herrmann, Brandstatter, & Wrosch, 2019), emotional well-being 
(Haase et al., 2021), or the ability to accept negative emotions (North, 
Holahan, Carlson, & Pahl, 2014). As this review shows, goal adjustment 
and action crisis theories have been relatively mute on the specific or 
momentary processes by which new goal possibilities are recruited. 
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The Transtheoretical Model of Change. This model (Prochaska & 
DiClemente, 1983) provides another potentially relevant framework, via 
its “contemplation” phase, in which people come to recognize that their 
current behavior is problematic and may need to be changed. Regarding 
how people find new behavioral alternatives, the model discusses the 
“consciousness raising” process, which involves making new observa- 
tions and interpretations, and getting new education, information, and 
feedback (Prochaska, Norcross, & DiClemente, 2013). Although this 
process assumes a motivated individual who is trying to change, it also 
does not directly address techniques for evoking new ideas. Further- 
more, the Stages of Change model is typically applied within a thera- 
peutic context, in which the therapist is instrumental in guiding the 
change process. In contrast, our approach addresses how people may 
activate themselves, by recruiting appealing new alternatives from their 
own minds. 

Personal Growth Initiative. Broader theories of personality change, 
regarding how personality can become re-organized, also provide little 
explicit guidance on this issue. For example, Personal Growth Initiative 
(PGI) research (Weigold et al., 2020), addresses peoples’ willingness and 
ability to take action to improve themselves. The PGIS-II assesses four 
subscales: Readiness for Change, Planfulness, Using Resources, and 
Intentional Behavior (Weigold et al., 2013). Although all of these 
involve intentionality and are doubtless important, missing is inten- 
tional self-direction at the beginning of the process, by which readiness 
coalesces into new perceived possibilities, prior to goal selection and the 
adoption of plans. Also, PGI research does not specify any sequential or 
stage model by which these four characteristics exert influence. Pre- 
sumably, readiness for change comes first, but then does intentionality 
come next, followed by plan-formation, followed by resource utiliza- 
tion? This is a plausible sequence but still does not address how people 
get from mere readiness for change, to the subsequent identification of 
novel goal alternatives. 

Self-leadership research. This line of research (Manz, Houghton, 
Neck, Fugate, & Pearce, 2016) addresses the practice of intentionally 
influencing one’s thinking, feeling and actions towards objectives (Neck, 
Nouri, & Godwin, 2003). Such research has demonstrated important 
characteristics and capacities that help people direct themselves effec- 
tively. However, this theory also starts with intentions and does not 
address the processes by which the target of a new intention was iden- 
tified, beyond saying that self-leadership requires developing greater 
self-awareness, which can “lead to the identification of specific behav- 
iors that should be changed, enhanced, or eliminated.” Self-awareness is 
a general trait or capacity that can be usefully developed, but it does not 
explain how new ideas are elicited during specific episodes. 


1.2. Applying theories of the creative process 


The core premise in our research was that the process of discovering 
what one really wants to do is a special example of the creative process, 
more generally. But in this case, the creative product, rather than being a 
new work of artistic or scientific merit, is a new discovery about one’s 
own nature, desires, and preferences. Still, the process may be similar or 
commensurable, in the two cases. But how, or in what ways? 

The Wallas Model. Wallas (1926) proposed an influential four stage 
model of the creative process, leading from preparation to incubation to 
illumination to verification. According to this model, creators’ initial 
conscious efforts to solve a problem (preparation) often fail, because 
they are missing information or are working with an inadequate 
formulation of the problem. They give up, but their efforts prompt work 
which continues beneath the surface (incubation and nonconscious 
thought). Eventually may come the “aha!” moment in which a new 
answer unexpectedly appears (illumination). Then, the creator tests and 
begins to apply the answer (verification and elaboration). Many prom- 
inent examples of this sequence can be found in the historical record, e. 
g., Poincare’s realizing the link between Fuchsian functions and non- 
Euclidian geometry while stepping off a bus, and Archimedes’ 
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realization that the volume of gold could be measured by water 
displacement, as he stepped into the bath. Wallas’ model was prescient 
because it anticipated current thinking about the distinct and comple- 
mentary roles of conscious (explicit) and nonconscious (implicit) pro- 
cesses within cognitive functioning (Kahneman, 2011; Morsella & 
Bargh, 2010). 

The Explicit-implicit interaction (EII) model. Hélie and Sun 
(2010) provided an important update of the Wallas process model. Their 
EII model attempts to explain the dynamic interplay between conscious 
and nonconscious knowledge, during the creative process. They 
described these two forms of knowledge as follows: “Explicit knowledge 
is easier to access and verbalize, and said to be symbolic, crisper, and 
more flexible. However, using explicit knowledge requires more exten- 
sive attentional resources. In contrast, implicit knowledge is relatively 
inaccessible, harder to verbalize, often sub-symbolic, and often less 
specific, vaguer, and noisier” (p. 997). Explicit processes are effortful 
and use algorithms that satisfy “hard constraints” of completeness and 
logical consistency. Implicit processes are effortless and use “soft con- 
straints” that are more associationistic and less propositional and rule 
based. 

According to the EII, the preparation phase is mainly characterized 
by explicit processing, as the would-be creator grapples consciously, and 
without success, with a difficult problem. They are asking themselves 
questions about the problem. This captures the situation in most 
laboratory-based creativity studies, which provide participants with 
explicit verbal instructions or problem-statements (Hélie and Sun, 
2010). However, when the explicit problem-statements need to be self- 
generated, as is often the case within ordinary life, implicit processes can 
also be involved. For example, the starting questions are may be 
informed by new observations or intuitions emerging into awareness 
from the implicit cognitive system (“What? That doesn’t make 
sense....”), perceptual system (“Wow! There’s something fascinating 
about that...”), or emotional system (“I guess I’m really upset....”). Even 
in this case, consciously recognizing the significance of these cues, and 
turning them into explicit problem statements (Getzels and Csikszent- 
mihalyi, 1976), is critical, because such recognition primes further work 
to be done by the implicit system. Afterward, an illumination phase may 
result from the sudden integration of explicit and implicit 
representations. 

Cognitive neuroscience research on insight. Recent cognitive 
neuroscience research by Beeman and colleagues reinforces this 
explicit/implicit depiction of the creative process. Kounios and Beeman 
(2014) review article stated that “Recent work has revealed insight- 
related coarse semantic coding in the right hemisphere and internally 
focused attention preceding and during problem solving” (p. 71). In 
particular, the anterior cingulate region is involved in the relaxed state 
(i.e., nonconscious thought) in which the person is sensitized to 
nondominant associations, to which they might switch (i.e., when illu- 
mination occurs after incubation). However, these researchers also 
emphasize the importance, at the beginning and in some later phases of 
the process, of cognitive control by the medial prefrontal cortex (Ellamil, 
Dobson, Beeman, & Christoff, 2012). This brain region demands work 
from the anterior cingulate and related regions (i.e., preparation), 
although if it pushes too inflexibly (Kounios & Beeman, 2015) or in the 
presence of anxiety (Wegbreit, Franconeri, & Beeman, 2015), this may 
inhibit activation of nonconscious processes. Control must be relin- 
quished, at least sometimes or to some extent, for the breakthrough 
process to proceed. 

Goal Breakthrough Model (GBM). Our proposed model applies the 
Wallas, EII, and cognitive neuroscience approaches, to the question of 
how people manage to uncover new insights about what they might 
want to do. The GBM states that explicit processes (preparation phase; 
asking oneself questions) help drive implicit processes (incubation 
phase, in which the nonconscious mind has been activated to supply 
relevant thoughts, memories, or images). Nonconscious thought in turn 
makes it more likely that an “aha” experience will result (illumination 
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phase; “yes, that’s what I really want to do!”). According to the GBM, the 
sequence is initiated by conscious processes, after people become aware 
of and accept (North et al., 2014) the fact that they are unsatisfied with 
the status quo and begin asking themselves questions. As stated by 
Morsella and Bargh (2010), “consciousness processing is in the business 
of.... constraining a peculiar form of knowledge-based, integrated 
action-goal selection” (p. 355). 

Let us return to the case of Antony, to illustrate how the GBM works. 
One day, at a low point, Antony starts asking himself new questions, like 
“what’s wrong with me?” and “what do I really want?” This sets his 
nonconscious mind churning. Several times in the next few days the 
image of his neglected electric piano comes to mind, but he thinks little 
of it. However, during a particular basketball game, he suddenly imag- 
ines himself engaged in a very different kind of performance: playing in 
front of a musical audience, not a sports audience. He somehow intuits 
that this unexpected image provides a potential answer to his quandary. 
With the help of Alan and other friends, over the next several weeks he 
musters the courage to quit the team and to begin studying music 
instead. 


1.3. Hypotheses 


We endeavored to measure the different phases of the postulated 
goal reorientation process, testing a causal sequence in which explicit 
preparation primes nonconscious thought which leads to illumination 
and resolution, followed by feelings of greater wholeness, satisfaction, 
and well-being. 

Our first hypothesis (H1) was that strong initial preparation (inten- 
sive effort or question-asking) should predict greater (self-rated) 
nonconscious thought during an incubation period (Hla) and should 
also predict felt brighter illumination (the aha moment) at the end of 
that period (H1b). Although in theory nonconscious thought should 
mediate the link between preparation and illumination, we did not 
predict full mediation because our self-report measures of nonconscious 
thought likely do not fully capture these implicit processes. 

Our second hypothesis (H2) was that the strength of the illumination 
or “aha” experience would predict greater felt wholeness in the self — the 
person’s sense of having become a more complete person. This feeling 
occurs because implicit and explicit knowledge regarding the person’s 
preferences have become integrated, via the change process (Hélie and 
Sun, 2010). 

Our third hypothesis (H3) was that the “aha” experience, and the 
changes it spawns, should also predict increases in psychological need- 
satisfaction (H3a). According to self-determination theory (SDT), psy- 
chological needs are qualities of experience that all humans require to 
thrive (Ryan & Deci, 2017). SDT focuses specifically on the experiences 
of autonomy, competence, and relatedness (Sheldon, 2011), which we 
treated as indicators of a latent need-satisfaction construct herein. 
Breakthrough experiences should leave people more satisfied than 
before. We further hypothesized that the aha experience should predict 
increases in positive emotion and decreases in negative emotion (H3b). 
Positive emotions are a common outcome variable in SDT, because 
positive emotions help to reward and reinforce behaviors that satisfied 
needs (Martela & Sheldon, 2019). We reasoned that illumination expe- 
riences, of realizing “what to want,” affect emotional well-being as well 
as need-satisfaction. 

Our fourth hypothesis (H4) was that psychological need-satisfaction 
should mediate the link between the “aha” experience and positive 
emotional change. This would fit the mold of many past self- 
determination theory studies (Ryan & Deci, 2017), in which improved 
motivation predicts enhanced need-satisfaction, which in turn predicts 
enhanced subjective well-being (SWB; Martela & Sheldon, 2019). Such 
research helps explain how people can improve their own condition, via 
their self-determined behavioral initiatives. 


K.M. Sheldon et al. 
2. Study 1 
2.1. Method 


2.1.1. Participants and Procedure 

Participants were 171 introductory psychology students from a large 
Midwestern university, 69 men and 99 women (3 missing), median age 
19, and 84% Caucasian. They participated in the on-line survey in ex- 
change for required research credit. There was no stop-rule as we 
accepted all students who participated while the study was open (about 
three weeks). We included all who supplied complete data on the rele- 
vant measures. 

When they arrived at the relevant module, students read: 

Now, we are interested in a time when you had a personal breakthrough. 
This was a time when you felt stuck, not knowing what to do or what to 
choose. Or maybe you felt trapped, in a bad job or a bad relationship, or even 
a bad self-concept! For whatever reason, the answer to your problem came to 
you one day: You knew your way forward, at last! You had a personal 
breakthrough, which helped you become “unstuck. ”. 

Next, participants were prompted to write by the phrase: “Please 
describe the event or change that happened! What was it like, during the 
moment or short period of time in which you actually changed, and - 
while it was happening? Please try to think of a good example of a time 
you had a “breakthrough” in your life. Take a few sentences to describe 
a) what you broke through, and b) what was on the other side.”. 


2.1.2. Measures 

Well-being and need-satisfaction. After writing about the refer- 
enced past breakthrough, all participants rated their state of mind both 
before and after their change. We intended to evaluate change across 
these retrospective measures of “before” and “after.” To measure well- 
being, we used the nine-item positive and negative mood measure 
employed by Emmons (1991), consisting of five positive and four 
negative mood adjectives. A 1 (no agreement) to 5 (very much agree- 
ment) scale was provided. Example adjectives include happy and frus- 
trated, respectively. All reliability estimates were a = 0.88 or greater. To 
measure need-satisfaction we used the six-item need-satisfaction scale of 
Titova and Sheldon (2021,2022) which contains two positively worded 
adjectives for each of autonomy, competence, and relatedness need- 
satisfaction. Example items, respectively, are autonomous, masterful, 
and connected. We computed before and after scores for positive affect, 
negative affect, and the three need-satisfaction variables. All as were 
0.67 or greater, with one exception (a = 0.57 for autonomy satisfaction 
before). For ease of presentation, we also computed five difference 
scores, one for each measure, by subtracting “before” from “after.”. 

GBM measures. We also asked participants to rate the breakthrough 
process “as a whole, keeping in mind all stages of the process.” A single 
item, based on the theoretical definition, was employed to represent the 
preparation stage: “This change was caused by my own efforts - my 
dissatisfaction, and my conscious attempts to find new answers.” 
Nonconscious thought was represented by two items, referring to the 
insight “bubbling up inside me, almost without my conscious knowl- 
edge” and “being caused by my nonconscious mind, a part of me I didn’t 
even know about.” Of course, participants do not have direct access to 
their nonconscious thought processes, but we proceeded with the 
assumption that they can tell whether “something was percolating” 
during the incubation period. The illumination phase was represented 
by two items, including “I had a sudden feeling of illumination — I knew 
the answer!” and “it involved an ‘Aha’ moment, when everything sud- 
denly became clear!” We averaged the two items in the latter two cases, 
to create subscale scores (as = 0.81 and 0.69, respectively). 

As an additional outcome measure, we also measured new self- 
integration after the change, via the following items: “after this 
change I became a more integrated and unified person” and “this change 
took all parts of me — both my nonconscious and conscious minds.” We 
averaged these two items (a = 0.73). 
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3. Results 


Table 1 contains descriptive statistics and correlations for the study 
outcome variables. As can be seen, participants rated their positive 
mood as having increased after the change (i.e., the average difference 
score were positive), and their negative mood as having decreased. Also, 
all three need-satisfaction variables were rated as increasing after the 
change. These changes were significant according to paired t-tests in all 
five cases (all ts > 18.6, ps < 0.001). The three need-satisfaction change 
variables were positively intercorrelated and all three were associated 
with positive change in positive affect and negative change in negative 
affect, as is typical in SDT research (Martela & Sheldon, 2019; Ryan & 
Deci, 2017). 

To evaluate the stage-model variables of preparation, nonconscious 
thought, and illumination, we conducted a confirmatory factor analysis 
(CFA) of the five stage model items, using the lavaan package in R. To 
assess fit, we used the following criteria: Comparative Fit Index (CFI) 
and Tucker-Lewis Index (TLI) above 0.90, and error of approximation 
(RMSEA) and standardized root-mean-square residual (SRMR) below 
0.08 (Hu & Bentler, 1999; Little, 2013). The model fit met these criteria, 
with CFI = 0.99, TLI = 0.98, RMSEA = 0.04, and SRMR = 0.02. The 
model is summarized in Fig. 1. 


3.1. Hypothesis tests 


We then used Structural Equation Modeling (SEM) to test H1, con- 
cerning the stage sequence, using the lavaan package in R. We included 
both the measurement model and the theoretically designated paths in 
this test. We also included the three outcome variables of self- 
integration, need-satisfaction, and emotional well-being in this model, 
to test H2 and H3. The results are shown in Fig. 2. The model fit was 
good with CFI = 0.96, TLI = 0.92, RMSEA = 0.08, and SRMR = 0.04. As 
can be seen, preparation had significant effects on the illumination 
outcome, and on nonconscious thought, which also affected illumina- 
tion (H1). Illumination in turn impacted self-integration (H2) and need- 
satisfaction (H3). Illumination was unrelated to emotional well-being in 
this model (H3b), despite its positive zero-order association. This leads 
to the test of H4, concerning mediation. 

Next, we evaluated whether need-satisfaction mediated the effects of 
illumination on emotional well-being (H4), within the context of the 
Fig. 2 SEM model. The predictor variable was illumination, the mediator 
was basic psychological need satisfaction represented by a latent vari- 
able, and the dependent variable of emotional well-being was also 
represented by a latent variable. This model showed full mediation 
through basic psychological need satisfaction, as suggested by the sig- 
nificant indirect effect (b = 0.37, p <.001) and the non-significant direct 
effect (b = 0.03, p =.548). The total effect was significant with b = 0.41, 
p <.001. 


4. Study 2 


A limitation of Study 1 was its retrospective design. That is, it asked 
participants to recall a breakthrough experience in the past, to rate its 
characteristics, and to recall and rate their emotional condition both 
before and after the breakthrough episode. Unfortunately, their re- 
sponses could have been affected by recall biases, or by their lay theories 
about what breakthroughs are, how they occur, or what effect they have. 
Such lay theories may not be accurate. A more reliable method, though 
more difficult, would be to measure the stages of change in real-time 
during the period of a study. 

In Study 2 we did this, by prompting a short-term breakthrough 
process to occur during the study itself. At the beginning of the survey, 
participants read that at the end of the survey, they would identify a 
“breakthrough insight” for their lives. This information was designed to 
initiate the preparation stage of the change process, in which people 
begin asking themselves questions. In the middle of the survey, after a 
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Table 1 
Study 1. Descriptive statistics and correlations. 
M SD 1 2 3 4 5 6 Wi 8 
1.Preparation 3.47 1.21 
2.Nonconscious thought 2.75 1.20 0.18* 
3.Ilumination 3.05 1.33 O.25%* 0.23** 
4.Integration 3.41 1.27 0.39** 0.25** O.32** 
5.Change in PA 0.95 1.45 0.21** 0.07 0.27** 0.08 
6.Change in NA -0.66 1.43 -0.15* -0.02 -0.19* 0.02 -0.77** 
7.Change in Autonomy 1.01 1.52 0.28** 0.00 0.27** 0.16* 0.71** -0.56** 
8.Change in Competence 0.97 1.46 0.26** 0.13 0.22** 0.12 0.76** -0.59** 0.75** 
9.Change in Relatedness 0.99 1.46 0.13 0.08 0.27** 0.06 0.77** -0.61** 0.63** 0.62** 
Note. * p <.05. ** p <.01. 
age" 
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Fig. 1. CFA Model for Study 1 Note: *** p <.001,** p <.01. 
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Fig. 2. Stage and Outcome Model for Study 1 Note: *** p <.001, ** p <.01. 
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distraction task, we reminded participants of the upcoming break- 
through insight - catching them in the incubation stage, in which 
nonconscious thought might be occurring. At the end of the survey, after 
a longer distraction section, we asked participants to type out a break- 
through insight, as best they could at that moment. This was the pre- 
sumed illumination stage of the process. We tested the same 
correlational stage model in Study 2 as in Study 1 (H1): that rated 
preparation predicts rated illumination, an effect that is partially 
mediated by nonconscious thought. 

As an innovation within Study 2, we developed a more extensive 
item-set to measure the three stages of the prompted change process. 
More importantly, we administered the item-set three times, rather than 
once; either at the beginning, the middle, or the end, of the prompted 
breakthrough process. By assessing the rise and fall of the GBM variables 
during all three phases of the study, and analyzing their relation to the 
outcome variables, we hoped to show the GBM at work. 

Our new Study 2 hypotheses, based on this repeated-measures 
approach, were that preparation would be rated as higher at time 1 
than at time 2 (H5); that nonconscious thought would be self-rated as 
higher at time 2 than at time 1 (H6); and that illumination would be 
rated as highest at time 3 (H7). These hypotheses reflect the temporal 
assumptions of the GBM, as implemented in the Study 2 design. Finally, 
H8 stated that illumination would predict satisfaction with the break- 
through insight (H8a), as well as expectancies that the insight would 
have positive effects in their lives (H8b). We did not measure need- 
satisfaction or emotional well-being in Study 2, instead switching our 
focus to Ps’ perceptions of the momentary breakthrough they described 
to us. 


5. Method 
5.1. Participants and Procedure 


Participants. Participants were 208 members of a social psychology 
class at a large Midwestern university, 74 men and 132 women (2 
missing or “other”), who were 82% Caucasian with a median age of 18. 
They took the on-line survey within a three-week period in mid- 
semester, in exchange for extra credit. We included all participants 
with complete data. 

Procedure. Early in the survey participants read: 


“Breakthrough insights! At the very end of this survey, we’ll ask you to 
type a “breakthrough insight” that makes sense for your life. A break- 
through insight is a special realization about yourself or your life, that 
might help you live better, going forward. It’s a lot to ask just for an extra- 
credit survey, but we'd like you to give it a try! We don’t want you to 
decide anything yet — that will come later. Just ask yourself ‘what might 
my breakthrough insight be?’, then put it aside.” 


On the next page, participants read: “What were you thinking about 
just a moment ago?” Then a prompt said, “Immediately before coming to 
this page of the survey, ......... ”, after which the GBM items were pre- 
sented (all starting with “I was,” as described below). 

The next block of 30 items was unrelated to the study and was used as 
a distraction task. After that block, on a new page, participants read: 
“What were you thinking about a moment ago, while answering the last 
questions?” Then a prompt said: “Immediately before coming to this 
page of the survey, ...... ”, followed by the same GBM items. 

Sixty items later at the end of the survey (the presumed nonconscious 
thought period), participants read, “Now it’s time to think some more 
about your breakthrough insight! Again, this should be some new idea or 
insight about yourself or your life, that seems good to know. Please go 
with your gut, and type whatever occurs for you.” They typed an answer 
into a text box. Example answers include “I need to spend more time 
actually working on myself, instead of always surrounding myself with 
others to distract me from what I need to improve” and “I always get 
some semblance of happiness after breaking out of my comfort zone, 
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even if it’s only temporary.” Almost all answers referenced or implied 
making a change in one’s behavior. 

Then, on the next page of the survey, participants again read: “What 
were you thinking about a moment ago, while answering the last 
questions? The prompt said: “Immediately before coming to this page of 
the survey, ...... ”, again followed by the GBM items. Finally, we asked 
participants to rate their satisfaction with the insight, and their expec- 
tancies that it would help them (as described below). 


5.2. Measures 


GBM items. Adapting the GBM to the new measurement context, of 
asking participants what they were thinking about just a moment ago, 
required us to create a new item-set. We wrote four items for preparation 
(e.g., “I was thinking consciously about what my breakthrough insight 
might be”), four items for self-rated nonconscious thought (e.g., “it felt 
like a deep part of me was working on the question”), and four items for 
illumination (e.g., “I had a sudden burst of realization!”). These 12 items 
can be found in Appendix 1. 

Breakthrough satisfaction and well-being expectancy. To mea- 
sure satisfaction with the breakthrough itself we used two items: “How 
satisfied are you with the breakthrough you wrote about?” and “How 
pleased are you with the breakthrough you described?” To measure the 
expectation that the breakthrough will affect the participant’s well- 
being, we used three items: “How potentially important is the break- 
through you just wrote about?”, “will this breakthrough help to improve 
your life?”, and “will this breakthrough help to improve your happi- 
ness?” A principal components analysis showed that the two sets of 
items loaded on distinct components (all loadings greater than 0.80, no 
cross-loadings greater than 0.34). Two summary variables were 
computed by averaging each set of items (as = 0.94 and 0.91, 
respectively). 


6. Results 


First, we examined the pattern of means for the three creative stage 
model variables, as measured across the beginning, middle, and end of 
the prompted breakthrough process. We used paired t-tests to evaluate 
our three new stage-related hypotheses for Study 2 (see Table 2). H5, 
that preparation would be greater at time 1 than at time 2, was sup- 
ported (Ms = 2.70 vs 1.82, t(208) = 9.34, p <.001). H6, that self-rated 
nonconscious thought would be greater at time 2 than at time 1, was not 
supported; instead, nonconscious thought was rated as less occurrent at 
time 2 (M = 1.95) than at time 1 (M = 2.16, t(208) = 3.45, p =.001), 
perhaps because participants had been completely distracted in the 
interim. H7, that illumination would be greater at time 3 than at time 1 
or time 2, was supported (Ms = 2.63 vs 1.83, t(208) = 8.33, p <.001 at 
time 1, Ms = 2.63 vs 1.58, t(208) = 12.13, p <.001 at time 2). 

Notably, not just illumination, but also preparation and self-rated 
nonconscious thought, were highest at time 3 of the process. One 
explanation is that the entire process was recapitulated at time 3, when 
participants were suddenly required to supply a tangible breakthrough 
insight. Another explanation is that participants were answering 
immediately after the solution was found, perhaps biasing them to 
attribute more causality to processes taking place within that most 


Table 2 
Study 2: GBM Variables measured at three time-points during the breakthrough 
process. 


Time 1 Time 2 Time 3 
Preparation 2.704 1.81, 3.534 
Non-Conscious Thought 2.16, 1.95, 2.61, 
Illumination 1.83. 1.58, 2.64, 


Note. Within columns, means not sharing subscripts are significantly different at 
p < 0.01. 
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recent episode. 

Next, we asked: “what predicts the strength of the final insight?”, i.e., 
felt illumination at time 3? Guided by the Study 1 retrospective findings 
(Hla and H1b), we expected preparation at time 1 to predict illumina- 
tion at time 3, partially mediated by self-rated nonconscious thought at 
time 2. A regression analysis confirmed this pattern, as time 1 prepa- 
ration predicted time 3 illumination at step 1 (B = 0.21, p =.002), while 
time 2 nonconscious thought was significant at step 2 (B = 0.20, p 
=.004), reducing the time 1 preparation coefficient to 0.16. 

To take account of all the information we had, however, we next 
constructed a regression model predicting time 3 illumination in which 
time 1 preparation and time 1 self-rated nonconscious thought were 
entered at step 1, then the time 2 versions of these variables were 
entered at step 2, then the time 3 versions were entered at step 3. Finally, 
the time 1 and time 2 illumination variables were entered at step 4, 
transforming the dependent measure into “illumination beyond earlier 
illumination.” We hoped to identify which mental processes, at which 
phase of the overall change process, are most predictive of the strength 
of the final illumination. 

The results are easily summarized: at step 1, time 1 preparation was 
the only significant predictor of time 3 illumination (6 = 0.18, p =.018; 
for time 1 nonconscious thought, the coefficient was B = 0.07, p =.33). 
Time 1 preparation remained the only significant predictor at step 2 (ßĝ 
= 0.17, p =.02), as neither of the time 2 predictors approached signifi- 
cance. Both time 3 preparation (P = 0.21, p =.001) and time 3 
nonconscious thought (6 = 0.56, p <.001) were significant at step 3, 
while the coefficient for time 1 preparation dropped slightly to Bp = 0.15 
(p =.039). These results are consistent with the earlier retrospective 
studies, although they require some discussion (below). 

Fig. 3 shows an updated SEM, which omits the time 1 self-rated 
nonconscious thought variable, and the time 2 preparation and 
nonconscious thought variables, due to their apparent unimportance. 
The model also included both time 3 preparation and time 3 self-rated 


Preparation T1 


.38"** 


Preparation T3 


Decision 
Satisfaction 


Well-Being 
Expectan 
Fig. 3. Combined SEM Model for Study 2, including Outcomes Note: ** p <.01, 
*** p <.001. Note. The model included indicator variables for each latent 


variable. For simplicity of presentation, we did not include these coefficients in 
this figure, but we note that the full version can be found in the supplement. 
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nonconscious thought, as well as the two outcome variables. 

This final model fit well, CFI = 0.94, TLI = 0.93, RMSEA = 0.07, and 
SRMR = 0.08. There was no significant effect of time 1 preparation upon 
time 3 illumination, indicating that initial question-asking (preparation) 
works by inspiring greater intentional thought near the moment of de- 
cision, which more fully engages the nonconscious mind at that point, to 
surface an inspirational solution to the goal reorientation problem. The 
late re-appearance of preparation as an important factor makes sense 
within the EII model of Hélie and Sun (2010), which says that explicit 
and implicit processes cycle dynamically and inform each other 
throughout the creative process (see also Kounios & Beeman, 2015). 


7. General discussion 


In two studies we tested a new model of the goal reorientation pro- 
cess, the Creative Breakthrough Model of Goal Reorientation (GBM). 
The model says that people can modify their goals or life-course based 
on momentary intuitions, that they themselves have prompted to 
appear. The model is based on stage models of goal and creative pro- 
cesses and addresses the sequential interplay of explicit and implicit 
cognition during the under-studied deliberation phase of action (Goll- 
witzer, 2012). The model posits that goal breakthroughs can be primed 
when people begin asking themselves new questions about their true or 
preferred desires, identities, or life paths, typically after a period of 
struggle or unhappiness. 

Summarizing the results: Study 1 used a retrospective methodology, 
asking participants to recall a time in their lives that conformed to our 
description of a breakthrough experience. We fit a model in which the 
intensity of initial self-questioning (preparation) predicts subsequent 
“aha” experiences (illumination), partially mediated by self-rated 
nonconscious thought occurring during an incubation period (H1). In 
turn, felt illumination predicted greater felt wholeness after the change 
(H2). Illumination also predicted positive changes in need-satisfaction 
pre-post breakthrough (H3a) and predicted greater emotional well- 
being (H3b). Supporting H4, the illumination effects on well-being 
were partially mediated by changes in need-satisfaction. These results 
support the sequential propositions of the GBM and are consistent with 
much past SDT-related goal research on how people can meet their own 
needs and derive emotional well-being as a result (Martela & Sheldon, 
2019; Ryan & Deci, 2017). 

Still, study 1 was based on participants’ memories, not an occurrent 
experience. Thus, study 2 attempted to instantiate a short-term change 
process within study participants, by first prompting them to ask 
themselves what their forthcoming breakthrough insight might be, then 
checking in with them later during a period of incubation, and then 
checking in a third time at the end of the survey, when they were 
prompted to type in a tangible insight. By measuring the stage variables 
at all three time points of the study, we were able to show that prepa- 
ration was stronger at time 1 than at time 2 (H5), and felt illumination 
was strongest at time 3 (H7). However, nonconscious thought was not 
stronger at time 2 than at time 1 (H6), instead it was weaker. This may 
be because the distraction section of the survey worked too well, or 
because of biases in the ability to report upon nonconscious thought. 

In Study 2 we were also able to show, consistent with the earlier 
retrospective study, that the magnitude of time 1 preparation predicts 
the magnitude of time 3 illumination, controlling for time 1 illumination 
(H1). That is, an intense initial question-asking episode eventually 
produces an unsuspected or momentous result, in the end. Interestingly, 
initial preparation also predicted greater time 3 preparation, that is, 
stronger question-asking as measured at the beginning of the third 
episode. This suggests that explicit cognition can resurface at late phases 
of the process, with beneficial effects (Kounios & Beeman, 2015; Hélie & 
Sun, 2010); and furthermore, that such resurfacing is stronger or more 
likely if the person has made significant effort at the very beginning of 
the sequence. The effect of time 3 preparation on time 3 illumination 
was in turn was partially mediated by (self-reported) nonconscious 
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thought during the third episode, conceptually replicating the earlier 
findings and supporting the dynamic explicit/implicit assumptions of 
the GBM. 

Finally, Study 2 showed that time 3 illumination predicted greater 
satisfaction with the breakthrough insight (H8a), and higher expec- 
tancies that the insight would have a positive effect on the participant’s 
life (H8b). 

These results suggest that conscious, effortful cognition (within 
limits discussed below) is a key instigator of the change process — a way 
that people can use their own agency (Adler, 2012) to lead themselves to 
a better way of being (Manz et al., 2016), by asking themselves ques- 
tions. Such explicit cognition compels the nonconscious mind to do 
work, sometimes making hidden connections, supplying persistent cues, 
surfacing forgotten interests or intentions, or creating spontaneous im- 
agery of a more satisfying life (as in the case of Antony, described 
earlier). These subtle intuitions may not be noticed at first, and indeed, 
may never break into awareness; but when they do, a person can become 
cognizant of new possibilities in life. At this point, it is incumbent upon 
the person to find the courage to consciously embrace those possibilities 
and make the required changes. This “elaboration” part of the GBM 
process, implemented after the Rubicon has been crossed (Gollwitzer, 
2012), was not addressed in our studies. 

Several broader issues merit discussion. First, our two studies have 
focused on instances of dramatic insight or change, in which a person 
shifts, or intends to shift, their course in life. Because of their portent, it 
is understandable that a long incubation process, or repeated ap- 
proaches to the problem, might be necessary to derive a satisfying so- 
lution. Still, most of our behavioral decisions occur much more quickly; 
we ask ourselves “now what?” and the answer appears almost instantly 
(“shall I shop on the way home? OK, yes”). But again, when the question 
involves very high-level and self-defining goals within our action sys- 
tems (Carver & Scheier, 1981, 1998), goals likely to be resistant to 
change, it may take considerable time to disengage from old goals, and 
to reengage with new ones (Brandstatter and Herrmann, 2018). It is in 
this context that we applied the CGMGR in this article. 

Still, we believe the GBM might apply just as well to shorter-term, 
less consequential decisions as it does to longer-term, more portentous 
decisions. In both cases, the key may be to have an active internal ex- 
ecutive in charge of asking questions — “whats next?”, “what’s 
missing?,” or “what do I want?” Such executive capacities can promote 
greater efficiency in the short-term, and the development of new reso- 
lutions for action, in the longer-term. Rather than wallowing in confu- 
sion, the person experiments, trying different things (Kuhl & Beckmann, 
2012). 

It is also worth acknowledging that sometimes the breakthrough 
insight may involve recognizing that a goal that one considered before, 
but rejected, really is the right one, going forward. That is, breakthrough 
insights do not always have to involve entirely new ideas. Also note- 
worthy is that our research has not addressed the goal disengagement 
process (Wrosch et al., 2003), an important part of Goal Adjustment 
Theory (GAT; Brandstatter & Herrmann, 2018). That is, we have focused 
only on the “new goal reengagement” process, rather than the “old goal 
disengagement process,” both of which are addressed by GAT. Still, we 
see no reason that our model of goal reorientation could not be applied 
within GAT studies that address both disengagement and reengagement 
processes. 

Another important issue, not addressed in this research, concerns the 
quality of peoples’ motivation for goal reengagement. Recently, Holding 
and colleagues (Holding & Koestner, 2022; Holding, Moore, Verner- 
Filion, Kachanoff, & Koestner, 2022) have shown that autonomous 
motivation to disengage from goals facilitates full disengagement; in the 
authors’ words, “choosing to lose it,” in a self-determined way, is 
helpful. Presumably, autonomous motivation to reengage is also helpful, 
for fully crossing the Rubicon to the next course of activity. When people 
initiate the preparation phase with a sense of intrinsic or self-determined 
motivation, they are likely to be more creative in the solutions they 
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surface (Amabile, 1982). These higher-quality solutions are likely to be 
easier to accept and implement. Future research will need to address 
these propositions. 

Although we believe our results are promising, there are several 
study limitations that should be acknowledged. First, all measures were 
based on self-report, which creates obvious problems especially in the 
case of presumed implicit or nonconscious processes. Ideally, measures 
of implicit cognition based on projective imagery, brain processes, or 
perhaps reaction times, might be developed, to better capture the 
postulated nonconscious aspects of the process. 

As a second limitation, only one study was longitudinal (study 2), 
and it only covered a 30-minute period. Also, the breakthrough episode 
that we induced in study 2 was rather artificial and may not fully 
represent the creative process of goal reorientation. Obviously, it will be 
important to prospectively document the GBM at work within longer 
periods in peoples’ lives, perhaps over weeks, months, or even years, in 
which some people manage to turn things around, perhaps via the 
mechanisms documented in this article. This will help eliminate the 
possibility that the reported “breakthrough insight” was just a positive 
goal fantasy, rather than a true intention that leads to behavioral results 
(Oettingen, Sevincer, & Gollwitzer, 2018). 

As a third limitation, the Study 2 survey supplied the prompt that got 
participants started asking themselves questions; that is, the idea of 
looking for a breakthrough came from an external source. The GBM 
assumes that such prompts are often internally generated, based on felt 
dissatisfaction and consciously articulated questions (as were reported 
in study 1). Still, it seems that the process of asking oneself new ques- 
tions need not originate in the self to have an impact. For example, the 
questions of a family member or friend (like Alan) might prompt a 
person (like Antony) to begin thinking more seriously about changes 
they could make in their lives. Even in such externally prompted cases, 
however, the person’s own readiness to accept and amplify such sug- 
gestions is likely telling, explaining how they manage to activate im- 
plicit thought processes within themselves. 

We would also like to acknowledge that there are doubtless other 
ways in which people grow or change, besides escaping from behavioral 
ruts in which they are stuck to find new goals or directions in life. Such 
ways might include being inspired by important role models to demand 
more of themselves; being forced by catastrophes to find hitherto un- 
known resources; or accepting new roles whose requirements cause 
them to mature. Still, we believe the GBM might also apply to many such 
cases, because in all of them, the person is grappling with profound 
personal problems — to which new answers might suddenly emerge if the 
person has laid the necessary groundwork. Although we conscious self- 
regulators are skating at some distance above our implicit organism, we 
can put that organism to work for us, if we try (Wilson, 2004). 
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Appendix A 


The 12 creative stage model items for study 2 


What were you thinking about just a moment ago? Immediately 
before coming to this page of the survey,........ 

I was thinking consciously about what my breakthrough insight 
might be. (P). 

I was asking myself questions about my breakthrough insight. (P). 

I was actively wondering what my breakthrough will be. (P). 

I was considering possible avenues for breakthroughs. (P). 

My mind was working “nonconsciously” on the breakthrough insight 
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question. (NC). 

The breakthrough insight question was “incubating” deep inside me. 
(NC). 

It felt like a deep part of me was working on this question. (NC). 

My brain seemed to be working on this question without my 
conscious awareness. (NC). 

I had an “Aha!” experience, in which I suddenly knew what my 
insight was. (IL). 

I had a feeling of recognition, like I knew what my breakthrough 
should be. (IL). 

I had a sudden burst of realization! (IL). 

An answer came to me in a flash. (IL). 

Note. P = “preparation,” NC = “nonconscious thought,” IL = 
“illumination”. 
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